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(54) Automatic liquid material metering system 

(57) An automatic liquid material metering system 
including a plurality of storage tanks mounted around 
the periphery of a rotary wheel, each storage tank hav- 
ing a valve port and an electromagnetic valve controlled 
by a control switch to close open the valve port, a pulley 
block system having a carriage, a lifting rack at one side 
of the carriage, and a horizontal slide at the top of the 
lifting rack, and a contact switch mounted on the hori- 
zontal slide and moved to switch on/off the control 
switch, an electronic scale mounted on the carriage, a 
receptacle mounted on the electronic scale and 
adapted for holding a liquid material discharged from 
one of the storage tanks, permitting the received liquid 
material to be measured by the electronic scale, and a 
microprocessor adapted for receiving signal from the 
electronic scale and input data from an input device so 
as to control the rotation of the rotary wheel, and the 
movement of the pulley block system subject to the sig- 
nal and data received. 
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Description 

BACKGROUND OF THE INVENTION 

Automatic liquid material metering systems are 
commonly used in chemical industry, textile dying indus- 
try, and food industry for measuring the volume of a liq- 
uid. An accurate control of the volume of liquid materials 
in the production of a product has greatly concern with 
the quality of the product to be manufactured. Figure 1 
shows an automatic liquid material metering system 
according to the prior art. This system comprises a plu- 
rality of storage tanks 10. Each storage tank 10 has a 
magnetic stirring element 101 on the inside at the bot- 
tom. A magnetic plate 1 03 is disposed below each stor- 
age tank 10, and turned by a motor 102. When the 
motor 102 is started, the magnetic plate 103 is turned 
on an axis, thereby causing the magnetic stirring ele- 
ment 101 to stir the liquid in the respective storage tank 
10. Each storage tank 10 further has a supply pipe 104 
at the top installed with a control valve 1 05. Through the 
supply pipe 104 and by means of a siphon the liquid is 
drawn out of the respective storage tank 10 to a con- 
tainer 107 on an electronic scale 106, and measured. 
When the desired volume of the liquid is supplied to the 
container 107, the weight signal of the electronic scale 
106 is sent to the control circuit of a microprocessor 
106. causing it to shut off the control valve 105. A big 
scale automatic liquid volume metering system may 
comprise a big number of storage tanks and supply 
pipes. However, an automatic liquid material metering 
system of the aforesaid design is suitable for use in 
measuring a liquid of low viscosity. Another drawback of 
this design of automatic liquid material metering system 
is that the residual liquid in each supply pipe cannot flow 
back to the respective storage tank, and will be retained 
in the respective supply pipe, causing a deposit. There- 
fore, a measuring error tends to occur after long uses of 
the metering system. This deposit problem becomes 
more serious when the storage tank is used to hold a 
liquid of high viscosity. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished to 
provide an automatic liquid material metering system 
which eliminates the aforesaid problems. According to 
one aspect of the present invention, the automatic liquid 
material metering system comprises a plurality of stor- 
age tanks mounted around the periphery of a rotary 
wheel, each storage tank having a valve port and an 
electromagnetic valve controlled by a control switch to 
close open the valve port, a pulley block system having 
a carriage, a lifting rack at one side of the carriage, and 
a horizontal slide at the top of the lifting rack, and a con- 
tact switch mounted on the horizontal slide and moved 
to switch on/off the control switch, an electronic scale 
mounted on the carriage, a receptacle mounted on the 



electronic scale and adapted for holding a liquid mate- 
rial discharged from one of the storage tanks, permitting 
the received liquid material to be measured by the elec- 
tronic scale, and a microprocessor adapted for receiving 

5 signal from the electronic scale and input data from an 
input device so as to control the rotation of the rotary 
wheel and the movement of the pulley block subject to 
the signal and data received. According to another 
aspect of the present invention, the a high pressure 

w supply system is installed and controlled by the micro- 
processor to provide a high pressure gas to the storage 
tanks, so as to increase the inside pressure of the stor- 
age tanks. 

is BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the arrangement of an automatic liquid 
material metering system according to the prior art; 
Fig. 2 shows the arrangement of an automatic liquid 
20 material metering system according to the present 
invention; 

Fig. 3 is a sectional view of a storage tank accord- 
ing to the present invention; 
Fig. 4 is a partial view in an enlarged scale of the 
25 present invention; 

Fig. 5 is similar to Figure 4 but showing a liquid dis- 
charged from the storage tank; 
Fig. 6 shows an alternate form of the present inven- 
tion; and. 

30 Fig. 7 shows another arrangement of the high pres- 
sure air supply system according to the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
35 PMPOPIMENT 

Referring to Figure 2, an automatic liquid material 
metering system is generally comprised of a main shaft 
1 . a rotary wheel 2, a plurality of storage tanks 3, a pul- 

40 ley block system 4, an electronic scale 5, a container 6. 
a control interface 7, and a microprocessor 8. 

Referring to Figures from 2 to 5, the main shaft 1 is 
disposed in a horizontal position, and driven by a power 
drive to rotate clockwise or counter-clockwise. The 

45 rotary wheel 2 is a polygonal table mounted around the 
main shaft 1 and turned with it, having a center hole 22, 
which receives the main shaft 1 , and pairs of hooks 23 
respectively and radially raised from the peripheral 
sides 21 thereof. Each pair of hooks 23 hold one stor- 

50 age tank 3 at one peripheral side 21 . The storage tanks 
3 are cylindrical drums adapted for holding any of a vari- 
ety of liquids, and respectively mounted at the periph- 
eral sides 21 of the rotary wheel 2. Each storage tank 3 
has a neck 31. and a cfispensing control device 32 

55 detachably fastened to the neck 31. The dispensing 
control device 32 comprises an insulative shell 328 hav- 
ing a valve port 321 disposed in communication with the 
neck 31 of the storage tank 3 through which a liquid can 
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be drawn out of the storage tank 3 or a compressed air 
can be driven into the storage tank 3. an electromag- 
netic vatve 322 mounted inside the insulative shell 328, 
a plate electrode 326 disposed adjacent to the vatve 
port 321 and connected to one lead wire 324 of the 5 
winding 323 of the electromagnetic valve 322, and a 
ring electrode 327 disposed outside the insulative shell 
328 and connected to an opposite lead wire 325 of the 
winding 323 of the electromagnetic valve 322. The pul- 
ley block system 4 comprises a track 42 transversely 10 
disposed in parallel to the main shaft 1, a carriage 41 
moved along the track 42, a lifting rack 43 mounted on 
the carriage 41 at one side and controlled by the control 
interface 7 through a hydraulic or pneumatic drive to 
move up and down, and a horizontal slide 44 mounted 75 
on the lifting rack 43 at the top and moved horizontally. 
The horizontal slide 44 comprises a first electrode 441 
and a second electrode 442 adapted for contacting the 
plate electrode 326 and ring electrode 327 of the dis- 
pensing control device 32 of each storage tank 3 20 
respectively. When the first electrode 441 and second 
electrode 442 of the horizontal slide 44 are moved into 
contact with the plate electrode 326 and ring electrode 
327 of the dispensing control device 32, the electromag- 
netic valve 322 of the respective dispensing control 2 s 
device 32 is turned on to open the valve port 321 . On 
the contrary, when the first electrode 441 and the sec- 
ond electrode 442 are moved with the horizontal slide 
44 away from the plate electrode 326 and ring electrode 
327 of the dispensing control device 32, the electromag- 30 
netic valve 322 of the respective dispensing control 
device 32 is off, and the valve port 321 is closed. The 
first electrode 441 and the second electrode 442 are 
respectively made from springy metal of high electrical 
conductivity. 35 

Figure 6 shows an alternate form of the present 
invention, in which each pair of hooks 23 of the rotary 
wheel 2 are made from metal of high electrical conduc- 
tivity, the hooked ends 231 of the hooks 23 are con- 
stantly maintained in contact with the ring electrode 327 40 
of the dispensing control device 323 of the correspond- 
ing storage tank 3 to form a grounding terminal, and the 
aforesaid second electrode 442 of the horizontal slide 
44 is omitted. When the first electrode 441 of the hori- 
zontal slide 44 is moved into contact with the plate elec- 45 
trode 326, the valve port 321 is opened. 

Referring to Figures 4 and 5 again, because the 
dispensing control device 32 of each storage tank 3 has 
only one valve port 321, the liquid cannot be smoothly 
discharged out of the respective storage tank 3 when so 
the ambient atmospheric pressure surpasses the inside 
pressure of the respective storage tank 3 or the viscos- 
ity of the liquid is high. In order to eliminate this problem, 
a high pressure air supply system 9 is installed. The 
high pressure air supply system 9 comprises a high ss 
pressure air pipe 91 inserted through the horizontal 
slide 44. The high pressure air pipe 91 has a hopper-like 
coupling 92 at one end adapted for connection to the 



4 

valve port 321 , and a control valve 93 at an opposite 
end connected to a high pressure air source, which pro- 
vides air or inert gas that does not react with the liquid 
in the corresponding storage tank 3. 

Referring to Figure 7, the high pressure air supply 
system 9 may be installed at an elevation above the 
rotary wheel 2, and can be moved horizontally as well 
as vertically to attach the hopper-like coupling 92 to the 
valve port 321 of the dispensing control device 32 of the 
storage tank 3 which is moved to the top side. When 
one storage tank 3 is filial with compressed air, the 
valve port 321 of the respective dispensing control 
device 32 is closed, and the valve port 321 is opened 
again when the respective storage tank 3 is moved to 
the bottom side, permitting the liquid to be quickly dis- 
charged out of the respective storage tank 3 to the con- 
tainer 6 on the electronic scale 5. 

When to let a liquid to be discharged out of one 
storage container 3, please refer to Figures 4 and 7, the 
high pressure air pipe 91 of the high pressure air supply 
system 9 is moved horizontally and vertically to force 
the coupling 92 into engagement with the valve port 
321 , then the control valve 93 is opened to let com- 
pressed air be driven through the high pressure air pipe 
91 , the coupling 92 and the valve port 321 , into the stor- 
age tank 3. When the inside pressure of the storage 
tank 3 surpasses the ambient atmospheric pressure, 
please see also Figure 5, the high pressure air pipe 91 
is moved back to its former position, and the liquid of the 
storage container 3 flows downwards toward the valve 
port 321 , and at the same time the lifting rack 43 and the 
horizontal slide 44 are moved relatively to force the first 
electrode 441 and the second electrode 442 into con- 
tact with the plate electrode 326 and the ring electrode 
327 respectively, thereby causing the valve port 321 to 
be opened for permitting the liquid to be discharged 
from the storage tank 3 to the container 6. As an alter- 
nate form of the present invention as shown in Figure 6, 
the ring contact 327 is disposed in contact with the 
hooks 231, and the electrode 441 is forced into contact 
with the plate contact 326, causing the valve port 321 to 
be opened for permitting the liquid to be discharged 
from the storage tank 3 to the container 6. 

The aforesaid electronic scale 5 is mounted on the 
carriage 41 to measure the weight of the liquid carried in 
the container 6. When the weight of the liquid in the con- 
tainer 6 reaches a predetermined value, the control 
interface 7 immediately provides a signal to the micro- 
processor 8, causing it to move the horizontal slide 44, 
and therefore the electrodes 421 , 422 of the horizontal 
slide 44 are respectively disconnected from the plate 
electrode 326 and the ring electrode 327 to turn off the 
electromagnetic vafve 322 and to close the valve port 
321. 

The aforesaid container 6 is a top-open receptacle 
carried on the electronic scale 5 for holding a liquid dis- 
charged from one storage tank 3. 

The aforesaid control interface 7 receives signals 
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from the pulley block system 4, the electronic scale 5 
and the high pressure air supply system 9. and provides 
received signals to the microprocessor 8 for processing, 
so that the microprocessor 8 can control the movement 
of the pulley block system 4 t the high pressure air sup- 5 
ply system 9, the lifting rack 43 and the horizontal slide 
44, the operation of the electromagnetic valve 322 of 
the dispensing control device 32 of each storage tank 3. 
the operation of the power drive which drives the main 
shaft 1 , and the operation of the control valve 93 of the 10 
high pressure air supply system 9 subject to the input 
data and the signal of the electronic scale 5 through the 
control interface 7. 

Referring to Figures 2 and 5 again, the main shaft 1 
is fastened to the center hole 22 of each of at least one is 
rotary wheel 2; each of the at least one rotary wheel 2 
has at least three peripheral sides 21 , and a storage 
tank 3 respectively secured at each peripheral side 21 
by hooks 23. When not to supply liquid materials, the 
main shaft 1 is turned at a low revolving speed. When 20 
the main shaft 1 is turned, the storage tanks 3 are 
moved with the rotary wheels 2, causing respective liq- 
uid materials to be mixed in the respective storage tanks 
3. When to supply liquid materials, the microprocessor 8 
gives a command to the power drive through the control 25 
interface 7, causing it to turn the main shaft 1 clockwise 
or counter-clockwise subject to the detection of the 
position detector in the main shaft 1 , so as to move the 
storage tank 3, which holds the selected material, into 
the discharging position at the bottom side. At the same 30 
time, the microprocessor 8 provides a signal to the pul- 
ley block system 4 through the control interface 7, caus- 
ing the carnage 41 to be moved along the track 42 into 
position in vertical alignment with the discharging posi- 
tion of the selected storage tank 3. and the horizontal 35 
slide 44 to be moved into a position in which the first 
electrode 441 and second electrode 442 of the horizon- 
tal slide 44 are respectively forced into contact with the 
plate electrode 442 and ring electrode 327 of the dis- 
pensing control device 32 of the selected storage tank 40 
3, causing the valve port 321 to be opened. When the 
valve port 321 is opened, the coupling 92 of the high 
pressure air pipe 91 of the high pressure air supply sys- 
tem 9 is moved into engagement with the valve port 
321 , for permitting high pressure air to be driven into the 45 
selected storage tank 3. When the inside pressure of 
the selected storage tank 3 surpasses the ambient 
atmospheric pressure, the high pressure air pipe 91 of 
the high pressure air supply system 9 is retracted to dis- 
engage the coupling 92 from the valve port 321 , allow- so 
ing the selected liquid material to flow out of the storage 
tank 3 through the valve port 321 to the container 6. 
When the weight of the liquid material in the container 6 
reaches the set value, the electronic scale 5 immedi- 
ately gives a signal to the microprocessor 8 through the ss 
control interface 7, causing the microprocessor 8 to give 
a common to stop the supply of the selected material. 
It is to be understood that various modifications and 



changes could be made thereunto without departing 
from the spirit and scope of the invention disclosed. 

Claims 

1 . An automatic liquid material metering system com- 
prising: 

a main shaft disposed in a horizontal position 
and turned clockwise and counter-clockwise by 
a power drive; 

at least one rotary wheel mounted around said 
main shaft and turned with it, each of said at 
least one rotary wheel having a plurality of 
peripheral sides; 

a plurality of storage tanks respectively fas- 
tened to the peripheral sides of said at least 
one rotary wheel and holding a respective liq- 
uid material, each of said storage tanks having 
a neck at an outer side remote from the respec- 
tive peripheral side of the respective rotary 
wheel, and a dispensing control device detach- 
ably mounted on said neck by fastening means, 
said dispensing control device comprising a 
valve port disposed in communication with said 
neck, and a control switch unit controlled to 
close and open said valve port; 
a pulley block system, said pulley block system 
comprising a track transversely disposed in 
parallel to said main shaft at a lower elevation, 
a carriage moved along said track, a lifting rack 
mounted on said carriage at one side and con- 
trolled to move up and down relative to said 
carriage, a horizontal slide mounted on said lift- 
ing rack and controlled to move horizontally rel- 
ative to said lifting rack, and a contact switch 
installed in said horizontal slide, said contact 
switch being moved with said pulley block sys- 
tem relative to the control switch unit of the dis- 
pensing control device of one of said storage 
tanks which is moved to a vertical position, 
causing the control switch unit of the dispens- 
ing control device of the corresponding storage 
tank to open/close the respective valve port; 
an electronic scale mounted on said carriage; 
a receptacle mounted on said electronic scale 
and adapted for holding a liquid material dis- 
charged from one of said storage tanks, permit- 
ting the received liquid material to be measured 
by said electronic scale; and, 
a control interface and a microprocessor 
adapted for receiving signal from said elec- 
tronic scale and input data from an input device 
so as to control the rotation of said main shaft, 
and the movement of said pulley block system 
subject to the signal and data received. 

2. The automatic liquid material metering system of 
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claim 1 wherein each peripheral side of each of said 
at least one rotary wheel comprises a set of hooks 
adapted for holding one storage tank. 

3. The automatic liquid material metering system of s 
claim 1 wherein the control switch unit of the dis- 
pensing control device of each of said storage 
tanks comprises an electromagnetic valve, a wind- 
ing, and a control switch controlled by the contact 
switch of said pulley block system to ener- io 
gize/disenergize said winding, causing said electro- 
magnetic valve to be driven to dose/open the valve 
port of the corresponding dispensing control 
device. 

15 

4. The automatic liquid material metering system of 
claim 3 wherein said control switch is comprised of 
a plate electrode and a ring electrode insulated 
from each other and respectively connected to two 
opposite terminals of said winding; the contact 20 
switch of said pulley block system is comprised of a 
first electrode and a second electrode respectively 
mounted on said horizontal slide, and moved to 
contact the plate electrode and ring electrode of 
said control switch. 25 

5. The automatic liquid material metering system of 
claim 1 wherein the lifting rack of said pulley block 
system is driven by a hydraulic driving system. 

30 

6. The automatic liquid material metering system of 
claim 1 wherein the lifting rack of said pulley block 
system is driven by a pneumatic driving system. 

7. The automatic liquid material metering system of 35 
claim 1 wherein the horizontal slide of said pulley 
block system if driven by a hydraulic driving system. 

8. The automatic liquid material metering system of 
claim 1 wherein the horizontal slide of said pulley 40 
block system is driven by a pneumatic driving sys- 
tem. 

9. The automatic liquid material metering system of 
claim 2 wherein said hooks are respectively made 45 
from metal and maintained in contact with said con- 
trol switch to form a negative loop. 

10. The automatic liquid material metering system of 
claim 4 wherein the first electrode and second elec- so 
trode of the contact switch of said pulley block sys- 
tem are respectively made from springy metal. 

11. The automatic liquid material metering system of 
claim 1 further comprising a high pressure air sup- 55 
ply system controlled to fill said storage tanks with 

a high pressure gas, said high pressure air supply 
system comprising a high pressure air pipe moved 



relative to said rotary wheel, said high pressure air 
pipe having a coupling at one end adapted for cou- 
pling to the valve port of the dispensing control 
device of one of said storage tanks, and a control 
valve at an opposite end connected to a high pres- 
sure air source, which provides a high pressure 
gas. 

12. The automatic liquid material metering system of 
claim 1 1 wherein said high pressure gas is com- 
pressed air. 

13. The automatic liquid material metering system of 
claim 1 1 wherein said high pressure gas is an inert 
gas. 

14. A liquid material storage tank comprising a cylindri- 
cal tank body adapted for holding a liquid material, 
said cylindrical tank body having a neck through 
which a liquid material is filled into said cylindrical 
tank body, a dispensing control device detachably 
fastened to the neck of said cylindrical tank body by 
fastening means, said dispensing control device 
comprising a valve port disposed in communication 
with the neck of said cylindrical tank body, a control 
switch unit controlled to close/open said valve port, 
said control switch unit comprising an electromag- 
netic valve, a control switch, and a winding control- 
led by said control switch to attach/release said 
electromagnetic valve, causing it to close/open said 
valve port. 

15. The liquid material storage tank of claim 14, 
wherein said control switch is comprised of a plate 
electrode disposed adjacent to said valve port, and 
a ring electrode insulated from said plate electrode. 

16. The liquid material storage tank of claim 1 5 wherein 
said control switch is controlled by a contact switch, 
said contact switch comprising a first electrode and 
a second electrode respectively moved into contact 
with the plate electrode and ring electrode of said 
control switch, causing said winding to be ener- 
gized. 

17. The liquid material storage tank of claim 16 wherein 
the first electrode and second electrode of said con- 
tact switch are respectively made from springy 
metal. 

18. The liquid material storage tank of claim 14 further 
comprising a high pressure air supply system con- 
trolled to fill said cylindrical tank body with a high 
pressure gas, said high pressure air supply system 
comprising a high pressure air pipe having a cou- 
pling at one end adapted for coupling to the valve 
port of said dispensing control device, and a control 
valve at an opposite end connected to a high pres- 
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sure air source, which provides a high pressure 
gas. 

1 9. The automatic liquid material metering system of 
claim 18 wherein said high pressure gas is com- 5 
pressed air. 

20. The automatic liquid material metering system of 
claim 18 wherein said high pressure gas is an inert 
gas. io 
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